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SUB ADULT FEMALE EXPERIENCE DOES NOT INFLUENCE 
SPECIES RECOGNITION IN THE WOLF SPIDER 
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ABSTRACT. In many vertebrate systems, early experience has been linked to the learning of species- 
specific traits that are subsequently assessed during mate choice, thus ensuring conspecific matings. In 
invertebrate systems, however, early experience was not thought to play a role in mate choice until a 
recent study using Schizocosa uetzi Stratton 1997 wolf .spiders demonstrated that females mate more 
readily with males of a familiar versus unfamiliar phenotype. The function of early mate choice learning 
in this system is not yet known, but a role in learning species-specific traits seems unlikely. In northwestern 
Mississippi, S. uetzi is found sympatrically with S. stridulans Stratton 1991, which matures slightly earlier 
in the season. If S. uetzi early mate choice learning functions in learning species-specific traits used in 
mate choice, as is often the case in vertebrate systems, then subadult female exposure to heterospecifics 
(S. stridulans ) could result in heterospecific matings. Here, I exposed subadult S. uetzi females to courtship 
advances from mature males of either S. uetzi (conspecifics) or S. stridulans (heterospecifics) in order to 
test a species-specific mate choice learning function. Previously exposed females were paired with a mature 
male of the same, or the opposite, species as their exposure male. As expected, the results do not support 
a species-specific mate choice learning function. Previously exposed females mated significantly more 
with conspecific males regardless of their exposure treatment, as did unexposed females. The highest pre¬ 
mating sexual cannibalism rates occurred in heterospecific mate choice trials regardless of the exposure 
treatment, and exposed females were more likely to cannibalize males than unexposed females. While 
previous results demonstrate that subadult experience influences conspecific mate choice, a species rec¬ 
ognition template seems to exist that is independent of the influence of early experience. The potential 
influence of multimodal signal interactions on conspecific mate choice learning is discussed. 
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Conspecific mating preferences have tradi¬ 
tionally been thought to be under genetic con¬ 
trol (sensu Fisher 1958). However, consider¬ 
able evidence has been building, suggesting 
the importance of environmentally and so- 
daily influenced mating preferences (for re¬ 
views see Dugatkin 1996a; Brooks 1998; Ir¬ 
win & Price 1999; Owens et aL 1999; 
Freeberg 2000; White 2004). For example, 
predation risk has been shown to alter female 
guppy preferences for male traits (Gong & 
Gibson 1996). Female satin bower birds of 
different ages utilize different criteria in 
choosing males (Coleman et aL 2004). Female 
guppies and Japanese quail alter their mate 
choice decisions based on the mate choice of 
other females (Dugatkin 1992a, 1992b, 1996b; 
Galef & White 2000; White & Galef 2000; 
White 2004). Sexual imprinting has even been 
suggested to be the rule rather than the excep¬ 
tion for the origin of mating preferences in 
birds (ten Cate 1993). 


While virtually all of the examples involv¬ 
ing the influence of early experience on sub¬ 
sequent mate choice have traditionally in¬ 
volved vertebrates, a recent study provides 
one of the first examples of socially influenced 
mating preferences in an invertebrate. After 
exposure to mature males as subadults, adult 
female wolf spiders {Schizocosa uetzi Stratton 
1997) were shown to mate significantly more 
with males of a familiar versus unfamiliar 
phenotype (Hebets 2003). Furthermore, as 
adults, these exposed females were more like¬ 
ly to cannibalize males of an unfamiliar phe¬ 
notype (Hebets 2003). Due to the potential for 
sexual cannibalism in this system, the selec¬ 
tion pressure placed on mating behavior is ex¬ 
tremely high. As such, social interactions that 
influence the origin or maintenance of female 
mating preferences could potentially play an 
important role in the subsequent evolution of 
male secondary sexual traits. 
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The finding that the adult mate choice of S. 
uetzi females is dependent on subadult female 
experience is not only important because it ex¬ 
pands the probable importance of socially in¬ 
fluenced mate choice to include non-verte¬ 
brate groups, but it also represents a life stage 
(subadult females) during which mate choice 
learning has not been frequently explored. 
Most studies of mate choice learning focus on 
either a period very early in life or on expe¬ 
riences females have as adults. Sexual im¬ 
printing, for example, is typically restricted to 
a critical period early in life and is frequently 
argued to be a means by which young birds 
leam species-specific characteristics (Bateson 
1966; Immelmann 1975; Irwin & Price 1999). 
In contrast, mate choice copying, or imitation, 
involves already mature females copying the 
mate choice of other mature females and is 
often thought of as a means of avoiding costs 
associated with mate choice (i.e., search time 
and costs of assessing mates) (see review 
White 2004). If sexual imprinting functions to 
insure conspecific adult mate choice, it fol¬ 
lows that the influences are limited to a critical 
period early in life in taxa with parental care; 
both factors that increase the likelihood that 
an individual will imprint on its parents. In 
the case of mate choice copying, as an adult 
that is putatively ready to mate, imitating the 
choices of others is also logical as it could 
potentially cut down on costs and. time asso¬ 
ciated with choosing a mate independently. 
However, in the case of the wolf spider S. uet¬ 
zi , exposure experiments demonstrated an ef¬ 
fect of subadult experience on adult mate 
choice. This experience was gained during a 
female’s penultimate life stage. Due to the 
short lifespan of these spiders (~ 1 yr) and the 
lack of parental care, it is impossible for sub¬ 
adult females in the field to gain experience 
with parental phenotypes. Furthermore, an ef¬ 
fect of experience was demonstrated before 
females were mature, hence, prior to their 
ability to mate, thus ruling out mate choice 
copying. The question then arises regarding 
the potential influence and/or function of sub¬ 
adult mate choice learning on. subsequent 
adult mate choice in natural populations of the 
wolf spider S . uetzi • 

While innate recognition of species specific 
language and song has certainly been dem¬ 
onstrated, early experience with siblings or 
parents in many species is crucial for learning 


species-specific characteristics (Laland 1994; 
Irwin & Price 1999; ten Cate & Vos 1999). 
In several studies involving cross-fostering 
experiments with birds as well as mammals, 
sexual imprinting has been shown to lead to 
heterospecific mate choice (Kendrick et al. 
1998; Penn & Potts 1998; Slagsvold et al. 
2002). Examples involving early learning of 
species-specific characteristics tend to involve 
species with parental care. Based on the lack 
of parental care in wolf spiders as well as the 
high degree of sympatry among Schizocosa 
species in the southeast (personal observa¬ 
tion), it seems unlikely that subadult female 
mate choice learning in S. uetzi functions to 
insure specific-specific adult mate choice. 
Since species recognition requires that only 
one signal variant be recognized by all mem¬ 
bers of one species, species recognition mech¬ 
anisms are often hard-wired (Bradbury & 
Vehrencamp 1998). Previous studies explor¬ 
ing other wolf spider species, including mem¬ 
bers of the genus Schizocosa , demonstrate a 
lack of hybridization between closely related 
species (Stratton & Uetz 1981, 1986; Stratton 
1983; Costa & Francescoli 1991). However, 
forced copulations between closely related 
species produced viable offspring, suggesting 
a low cost for heterospecific matings (Stratton 
& Uetz 1981). Regardless, prior heterospecific 
mate choice studies of spiders involved naive, 
inexperienced females. The potential for sub¬ 
adult female experience to influence species- 
specific mate choice recognition has not yet 
been examined in spiders and before other hy¬ 
potheses regarding the function of subadult fe¬ 
male mate choice learning in S . uetzi can be 
explored, one must rule out the possibility of 
species-specific mate choice learning. 

Schizocosa uetzi overlaps, at least partially 
in time and space, with several other species 
of Schizocosa , most notably 5, stridulans 
Stratton 1991 (pers. obs.) with which is it 
closely related (Stratton 1991, 1997, 2005; 
Vink & Hebets unpublished data). Laboratory 
studies using S. uetzi and S. stridulans indi¬ 
viduals suggest that females of each species 
will occasionally display receptively to het¬ 
erospecific males under conditions where the 
background levels of noise in both the visual 
and seismic signaling environments are ma¬ 
nipulated (Hebets unpublished data). Further¬ 
more, the male courtship behavior and mor¬ 
phology of S . uetzi and S. stridulans is very 
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Figure 1.- —Maturation dates (three seasons) for S. stridulans and 5. uetzi (2001-2003). Prior to the 19th 
of May, 137 S. stridulans and 6 S. uetzi were collated from the field already mature, indicating the slightly 
earlier maturation time of S. stridulans. All other data represent the dates of maturation in the laboratory. 
In all years, many already mature individuals were observed but not collected and, thus, this graph is a 
conservative estimate of species overlap. 


similar and, without examination under a mi- 
croscope, it is impossible to tell females of the 

two species apart. If subadult female mate 
choice learning functions to insure subsequent 
conspecific matings in S . uetzi, then the prev¬ 
alence of heterospecific males ( S . stridulans) 
in the system could result in adult mate choice 
“mistakes,” or misidentifications. 

Plere I explore the possibility that early ex¬ 
perience provides an opportunity for subadult 
females to learn species-specific characteris¬ 
tics by examining the potential influence of 
subadult experience on heterospecific mate 
choice in the wolf spider S. uetzi . To test the 
hypothesis that early experience functions in 
species-specific mate choice learning, I ex¬ 
posed subadult S. uetzi females to either con- 
specific or heterospecific mature males. On 
their maturation, I then paired these previous¬ 
ly exposed females with a mature male of ei¬ 
ther the same or the opposite exposure treat¬ 
ment for mate choice trials. As a control, a 
group of unexposed females were paired with 
conspecific or heterospecific mature males 
upon maturation. 

METHODS 

Species.— Schizocosa uetzi and S. stridu¬ 
lans are sister species (Vink & Hebets unpub¬ 


lished data) found sympatrically in the decid¬ 
uous forests of northwestern Mississippi, 
USA. They are similar in size and are often 
difficult to distinguish. A combination of 3 yr 
worth of collection data (2001-2003) reveals 
that while the peak maturation time for 5. stri¬ 
dulans is in late May as compared to late June 
for S. uetzi , there is still significant overlap in 
maturation times and mature individuals of 
both species can be present simultaneously in 
the field (Fig. 1). Due to their morphological 
similarities as well as their potential overlap 
in both space and time, S. stridulans males 
were used as the heterospecific species in this 
experiment. Subadult S. uetzi and S. stridulans 
of both sexes were collected from sites near 
Oxford, Mississippi, USA in May 2003 and 
brought back to the laboratory where they 
were housed individually in 6 X 6 X 8 cm 
AMAC plastic products boxes. Individuals 
were fed 2-3 crickets once a week, were pro¬ 
vided with a constant source of water, and 
were kept on a 12L.12D cycle. All cages had 
opaque sides to insure visual isolation. Spiders 
were checked at least every other day for 
molts and the maturation date for all individ¬ 
uals was recorded. On completion of all ex¬ 
periments, I examined preserved females un- 
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der a dissecting scope to insure species 

identity. I used —15 known S . stridulans fe¬ 
males and —15 known S. uetzj females from 
prior laboratory matings (Hebets 2002) in or¬ 
der to establish the within-species variation in 
epigynal characters. Using known individuals 
of each species as a comparison, I determined 
the species identity of every female used in 
this experiment. 

Exposure trials.—Subadult S. uetzi fe¬ 
males were randomly assigned to either a con- 
specific (S . uetzi) or heterospecific (S . stridu¬ 
lans) male treatment. During their penultimate 
stage, subadult females were placed in an are¬ 
na with a mature male of their assigned treat¬ 
ment for 30 min every other day until their 
final maturation molts. Females were never 
exposed to the same male twice. All experi¬ 
mental arenas were 8.73 X 8.73 X 11.27 cm 
Amac Plastic Product clear boxes and had a 
single piece of filter paper lining the bottom. 
The night prior to both exposure trials and 
mate choice trials, a mature S, uetzi female 
was placed on the filter paper and left over¬ 
night. Mature females deposit silk along with 
an associated pheromone that will elicit court¬ 
ship behavior in mature males even in the ab¬ 
sence of a female. Once courtship is elicited, 
males will direct their courtship towards any 
spider present, providing the subadult females 
with experience with either conspecific or het¬ 
erospecific courting adult males. Only two S. 
stridulans males were used twice during the 
exposure trials, but not with the same female, 
and all other males were used only once (, S . 
stridulans , n = 29; S. uetzi , n = 33). 

Mate choice trials.—Once the exposed fe¬ 
males molted to maturity, they remained iso¬ 
lated in their individual cages until the mate 
choice trials. Mate choice trials of exposed fe¬ 
males were conducted 11-20 d (= days) after 
their final maturation molts since mature fe¬ 
males are not receptive immediately after mat¬ 
uration. In adult mate choice trials, females 
were randomly assigned either to males from 
the same treatment type as their exposure tri¬ 
als, or the opposite treatment type. Each fe¬ 
male was paired with only one test male, re¬ 
sulting in four treatments: heterospecific 
exposure/heterospecific mate choice; hetero¬ 
specific exposure/conspecific mate choice; 
conspecific exposure/heterospecific mate 
choice; and conspecific exposure/conspecific 
mate choice. Females were placed in the same 


arenas as were used for the exposure trials and 
after 2 min of acclimation time, a male was 
introduced. All arenas were swabbed with al¬ 
cohol in between trials. Mate choice trials 
lasted 30 min and trials were scored for the 
presence/absence of copulation, the latency to 
copulation (duration of time from beginning 
of trial until the male mount), and the pres¬ 
ence/absence of sexual cannibalism. A total of 
16 unexposed S. stridulans males were used, 
with two individuals used twice, and a total 
of 18 unexposed S. uetzi males were used only 
once each. Males were randomly assigned to 
trials. 

Unexposed females.—The mate choice of 
unexposed females was also assessed in this 
study. Thirty-six subadult S. uetzi females 
were collected from the field and were placed 
in individual cages where they remained iso¬ 
lated until at least lid after their final mat¬ 
uration molts. These unexposed females were 
randomly assigned either a heterospecific or 
conspecific male treatment and were subjected 
to mate choice trials in the same manner as 
were the exposed females. Each unexposed fe¬ 
male was only used once with one male. 
Voucher specimens are deposited in the Uni¬ 
versity of Nebraska State Museum, Lincoln, 
Nebraska, USA. 

RESULTS 

Sixty-four subadult S. uetzi females gained 
experience with either heterospecific or con¬ 
specific mature males. Mating frequency was 
dependent on the treatment (. X 2 = 23.46, P < 
0.001, df= 3, Fig. 2). Exposed females mated 
significantly more with conspecific males ver¬ 
sus heterospecific males (X 2 = 10.85, P = 
0.001, df = 1, Fig. 2), but the type of male a 
female was exposed to did not influence mat¬ 
ing frequency (X 2 = 2.23, df = 1, ns). This 
analysis includes all females. 

While the courtship behavior of S. uetzi and 
S. stridulans males differ, their courtship ef¬ 
fort was similar (,S . stridulans 84% courted, S. 
uetzi 91% courted; X 2 = 0.73, ns). When I 
only analyzed the females for which males 
were known to engage in courtship during the 
exposure trials, the results were similar to 
analyses including all females (X 2 = 21.93, P 
< 0.0001, df = 3; S. stridulans!S. stridulans 
n = 16, 0% mated; S. stridulans!S. uetzi n 
= 17, 53% mated; S. uetzi!S. stridulans n = 
13, 23% mated; S. uetzi!S. uetzi n = 16, 63% 
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Figure 2.—Responses of female S. uetzi as measured by proportion of pairs copulating or proportion 

of pairs ending in cannibalism. Female S. uetzi were exposed as subadults to either heterspecific males 
(, S . stridulans) or conspecific males (S. uetzi). As adults, these females were paired with either the same, 
or the opposite, male type as their prior exposure (heterospecific vs conspecific male) and were given an 
opportunity to mate. Mating frequency was dependent on treatment and pairs mated more frequently in 
conspecific mate choice trials versus heterospecific mate choice trials, regardless of the exposure treatment. 
Different letters indicate significant differences. 


mated). Cannibalism frequency did not de¬ 
pend on the treatment regardless of whether 
all females are included (X 2 = 6.6, df = 3, 
ns), or when only females that were known to 
have been exposed to male courtship during 
the exposure trials were analyzed ( X 2 = 5.34, 
df — 3, ns). 

Sixty-one percent of the subadult females 
were exposed to more than one courting male. 
The maximum number of times a female was 
exposed was six. The number of times a fe¬ 
male was exposed was independent of treat¬ 
ment (F 361 = 1.04, ns; S. stridulans!S. stri¬ 
dulans mean ± SE = 2.13 ± 0.34; S. 
stridulans!S. uetzi mean ± SE = 2.41 ± 0.33; 
S. uetzi!S. stridulans mean ± SE = 1.93 ± 
0.36; S. uetzi!S. uetzi mean ± SE = 1.94 ± 
0.33). The number of times a female was ex¬ 
posed did not influence her likelihood to cop¬ 
ulate (F 5A2 = 1.37, ns; treatment: F 3 = 1.04, 
P = 0.36; copulate: F x = 0.009, P = 0.92; 
treatment x copulate: F 3 = 2.41, P = 0.10), 
or her likelihood to cannibalize (F 5 41 = 1.42, 
ns; treatment: F 3 = 0.48, ns; cannibalize: F x 


— 0.55, P = 0.58; treatment x copulate: F 3 — 
1.87, ns). 

Unexposed females mated significantly 
more with conspecific males than with heter¬ 
ospecific males (conspecific males n = 18, 
39% copulated; heterospecific males n = 18, 
11% mated; X 2 = 3.87, P = 0.049, see Fig. 
3), and there were no cannibalism events with 
unexposed females. The latency to copulation 
did not differ among any of the treatments In 
which copulation occurred (F 427 = 0.39, ns; 
S. stridulans/S. uetzi n = 9, mean ± SE = 
9.88 ± 2.5; S. uetzi!S. stridulans n = 3, mean 
± SE = 10.59 ± 4.3; S. uetzi!S. uetzi n— 11, 
mean ± SE = 10.10 ± 2.3; unexposed/S. stri¬ 
dulans n — 2, mean ± SE = 12.47 ± 5.3; 
unexposed/5, uetzi n = 7, mean ± SE = 6.58 
± 2 . 8 ). 

When exposed and unexposed trials are 
combined, mating frequency is dependent on 
treatment (X 2 = 28.63, P < 0.0001) with mat¬ 
ing frequencies significantly higher when the 
treatments involve S. uetzi as the mate choice 
male (i.e., a conspecific) as opposed to S. stri- 
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Figure 3 .—Schizocosa uetzi female responses as measured by proportion of pairs copulating or pro¬ 
portion of pairs ending in cannibalism. Schizocosa uetzi females were either exposed to a mature male as 
a subadult (includes all exposures regardless of male type) or were unexposed (no known prior exposure 
to any mature male). As adults, females were paired with either a heterospecific male (S. stridulans) or a 
conspecific male ( S . uetzi ) and were given an opportunity to mate. Regardless of whether females were 
exposed or not, they mated significantly more with conspecific males than heterospecific males. Canni¬ 
balism rates were significantly higher with previously exposed females paired with heterospecific mate 
choice males compared to all other categories. 


dulans (i.e., a heterospecific). An analysis that 
ignores the exposure males and lumps all sim¬ 
ilar mate choice trials together results in this 
same pattern: mating frequency is significant¬ 
ly higher with conspecific versus heterospe¬ 
cific mate choice trials (X 2 = 23.18, P < 
0.0001, Fig. 3). Precopulatory cannibalism 
rate is also dependent on treatment with ex¬ 
posed females paired with S. stridulans (het¬ 
erospecific) having higher cannibalism rates 
than any other treatment category ( X 2 = 
11.68, P = 0.009; Fig. 3). 

In a comparison that combined all exposed 
females verses unexposed females, mating 
frequency does not depend on the presence/ 
absence of exposure (. X 2 = 1.3, ns, Fig. 4). 
However, cannibalism frequency does depend 
on the presence/absence of exposure, with 
more cannibalisms occurring with the exposed 
females versus the unexposed females (X 2 = 
6.5, P = 0.01, Fig. 4). When comparing only 
the subset of females that were exposed to S . 
uetzi males and paired with S . uetzi males for 
mate choice trials (N. uetzi!S . uetzi) to unex¬ 


posed females paired with S. uetzi males, there 
is no statistical difference between exposed 
and unexposed females with respect to copu¬ 
lation frequency (. X 2 = 2.4, ns, P = 0.12, Fig. 
5). 

DISCUSSION 

While several studies involving both birds 
and mammals have demonstrated that early 
experience with heterospecifics can lead to 
heterospecific mating preferences later in life 
(Kendrick et al. 1998; Perm & Potts 1998; 
Slagsvold et al. 2002), this same effect is not 
seen in 5. uetzi wolf spiders. Here, I confirm 
the expectation that a subadult female’s ex¬ 
perience with only heterospecific males does 
not lead to heterospecific mate choice prefer¬ 
ences. Even when exposed to heterospecific 
males as subadults, S . uetzi females preferred 
to mate with conspecific males. This prefer¬ 
ence for conspecific males was present in both 
exposed as well as unexposed females. These 
results suggest that a strong species recogni¬ 
tion template is in place for 5. uetzi and that 
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Figure 4.—The effect of exposure on the likeli¬ 
hood of S. uetzi females to copulate and cannibal¬ 
ize. Exposed females tend to copulate more fre¬ 
quently than unexposed females, although this is 
not significant. Exposed females are however, more 
likely to cannibalize a male than unexposed fe¬ 
males. 

subadult female mate choice learning does not 
function to insure subsequent conspeeific rec¬ 
ognition. 

Nevertheless, while females significantly 
preferred conspeeific males, five of the fe¬ 
males tested did mate with heterospecific, S. 
stridulans males. Unfortunately, the species 
identity of these five individuals could not be 
confirmed. Schizocosa stridulans and S. uetzi 
are extremely similar and it is particularly dif¬ 
ficult to tell females apart and virtually im¬ 
possible without examining their genitalia. 
Unfortunately, the preserved bodies of these 
females could not be located. Thus, without a 
close examination of these five females, I can¬ 
not be certain that they were not S. stridulans 
females and thus cannot confirm the existence 
of any heterospecific matings between these 
two species. The species identity of all other 
females was confirmed by examining their 
genitalia under a dissecting scope. 

While exposure itself did not significantly 
influence mating frequency, Figures 4 and 5 
illustrate a compelling trend suggesting that 
exposed females are more likely to mate than 
unexposed females. This same trend, suggest¬ 
ing that experience leads to an increased like¬ 
lihood to mate, was also demonstrated in the 
original study exploring the influence of early 
experience on adult mate choice in S. uetzi 
(Hebets 2003). The potential influence of ear¬ 
ly experience on the likelihood to mate is cer¬ 
tainly intriguing and I believe that future stud¬ 
ies that control for female age across 
treatments and involve larger samples sizes of 
unexposed females will be successful in fur¬ 
ther illuminating this pattern. 


( n=17 ) a Copulation 



Exposed Unexposed 

Pnor Female Expenence 


Figure 5.—The effect of exposure on the likeli¬ 
hood of S. uetzi females to mate with or to canni¬ 
balize conspeeific males, comparing those previ¬ 
ously exposed to a conspeeific male vs those with 
no prior experience with any mature male (expo¬ 
sure/mate choice = S. uetzi!'S. uetzi vs unexposed/ 
S. uetzi). Exposed females tend to mate more fre¬ 
quently than unexposed females, but the difference 
is not significant. 


Although exposure itself did not signifi¬ 
cantly influence mating frequency, it did in¬ 
fluence cannibalism frequency. Compared to 
unexposed females, females that were ex¬ 
posed to courtship advances from mature 
males as subadults were more likely to can¬ 
nibalize males in subsequent adult encounters. 
Specifically, exposed females were more like¬ 
ly to cannibalize heterospecific males, regard¬ 
less of their exposure treatment. Exposed fe¬ 
males were more likely to cannibalize males 
than unexposed females in the Hebets (2003) 
study as well ( X 2 = 5.55, P = 0.02). Interest¬ 
ingly, in both Hebets (2003) and the present 
study, unexposed females never engaged in 
pre-copulatory sexual cannibalism. In both 
studies, since females were collected from the 
field as early penultimates, the mate choice 
trials may have represented the first time that 
these unexposed females experienced court¬ 
ship advances from mature males, and there¬ 
fore, represented the first time females ac¬ 
quired knowledge of the presence of mature 
males. This knowledge, or lack thereof, re¬ 
garding the existence of other males may in¬ 
fluence a female’s readiness to cannibalize. 
Unexposed females may have a higher per¬ 
ceived cost associated with a missed detection 
(sensu Wiley 1994), or misidentification, than 
exposed females, and thus may be more cau¬ 
tious in their distinction between conspeeific 
versus heterospecific males (or between mate 
and meal). Examining the influence of expe¬ 
rience on a female’s perceived costs and ben- 
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efits of mate choice/cannibalism represents an 
intriguing direction for future research. 

Until now, the two most common functions 
of the influence of early experience on sub¬ 
sequent mate choice have involved (1) insur¬ 
ing conspecific mate choice (often via sexual 
imprinting) or (2) reducing the costs associ¬ 
ated with searching and assessing potential 
mates (via mate-choice copying). This study 
suggests that neither function is generally ap¬ 
plicable to the subadult mate choice learning 
of S. uetzi . However, the learning of species- 
specific visual characteristics remains a pos¬ 
sibility. Results from Hebets (2003) suggest 
that subadult female S. uetzi specifically learn 
visual characteristics of conspecific mature 
males, which are subsequently used in adult 
mate choice decisions (i.e., visual learning). 
While the previous study involved experimen¬ 
tally manipulating visual secondary sexual 
traits of males and subsequently assessing fe¬ 
male mate choice, it did not rigidly control for 
effects of odor learning (Hebets 2003). None¬ 
theless, since spiders are not known to possess 
sensory structures characteristic of olfactory 
perception (Foelix 1996), and since mate 
choice happens before any male-female con¬ 
tact that could lead to the potential perception 
of contact chemicals, visual learning remains 
the most plausible explanation. However, S. 
uetzi males, along with many other species in 
the genus, use seismic signals in addition to 
visual signals in their courtship displays (mul¬ 
timodal signaling: Rovner 1975; Stratton & 
Uetz 1981, 1983; Stratton & Uetz 1983; Barth 
1986; Hebets & Uetz 1999; Uetz & Roberts 
2002; Hebets 2005). The seismic signals ap¬ 
pear to be species specific (Stratton & Uetz 
1981; Elias & Hebets unpublished data) and 
are thought to be ancestral in this genus. Pre¬ 
vious work assessing the function of multi¬ 
modal signaling in S. uetzi has already dem¬ 
onstrated that the visual and seismic signals 
interact such that females respond differently 
to varying visual signals only in the presence 
of a seismic signal (Hebets 2005). Thus, the 
seismic signal appears to focus a female’s at¬ 
tention on the visual signal. 

In light of the attention-altering hypothesis 
of multimodal signaling in S . uetzi, results of 
the present study are consistent with the no¬ 
tion that the seismic signal of S . uetzi male 
courtship may function as a password for spe¬ 
cies recognition (sensu Hauber et al. 2001). 


Females may learn conspecific visual male 
traits only in the presence of a conspecific 
seismic courtship signal. Since all of the ex¬ 
posure trials included seismic signals, females 
may have only engaged in subadult mate 
choice learning of visual signals in the pres¬ 
ence of a conspecific seismic signal, which 
meant learning only the visual morphology of 
a conspecific male. Experiments involving 
seismic exposure to conspecific male court¬ 
ship signals simultaneous with visual expo¬ 
sure to heterospecific male courtship signals 
would further elucidate this possibility. Cross- 
modal signal interactions influencing learning 
have already been demonstrated in several 
taxa. For example, the presence of sound has 
been shown to significantly increase the speed 
with which chicks can learn to avoid unre¬ 
warding visual stimuli (Rowe 2002). A whis¬ 
tle has been shown to serve as a cue for song 
learning in the white-crowned sparrow (Soha 
& Marler 2000). In a similar fashion, the pres¬ 
ence of a conspecific seismic signal may fa¬ 
cilitate a subadult female’s learning of visual 
characteristics in 5. uetzi . 

In summary, this study demonstrates that 
subadult female experience does not influence 
general adult species-specific mate recogni¬ 
tion in the wolf spider 5. uetzi* Instead, results 
suggest that there is a species recognition tem¬ 
plate in place that is independent of the effect 
of early experience. This species recognition 
template likely involves the seismic courtship 
signal. In conclusion, a potential adaptive val¬ 
ue associated with subadult female learning 
remains unknown, but, if found, it will likely 
prove to be novel among the known functions 
of social influences of mate choice. 
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